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^.^♦ormadia*^ Thereof 



<flpyr.midin-7.one (hereinafter compound of formula 1A). 

Prccesses for the preparation of compounds of formula I are disclosed £WO 
Processes Q 01/27112 discloses a cyclisation 

15 01/27112. in particular, example 132 of WO 
reaction for preparing compound 1A. 

AM to a flr* aspec, of tte invent * P««- a process *r ft. 
preparation of a compound of formula (I): 



20 



O 



R *Q HN 





25 



„ a pharmaceimcaity cr veterinary accede « . pnx-nH,, P*»-I* —» 
solvate thereof, wherein 

rZ»lT,l a,M. He, a^Het, a., or »** « 

^oups J Z op,ona„ su^ed and/or ^nated one or more su^uen* 



|QQQ5;:1;f^ 
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PGS22001FAE_PROV2 " 2 ■ , 0 C(0)R 7 . C(0)R 5 , 

i™,«r aikvl halo( oweralkyl). oh , u<~v^^ 

selected from halo, cyano. 

represents H. halo, cyano, rntro. OR . I > 

5 (whic h tatter «ve groups are all c£n£ ^.^n, OR 9 , 

OC(0,R'. C(0)R'. C(0)OR». C ^ N ^T B .Mary. (which tetter three groups are 
represents H. tower etkyl. aWHet or alley wi ents 

„ op^aily suh^ and*r "^Z^. oc(0)R*, C(0,R». 
„ from halo, cyano. ntoo. ^^'^ 

C(0)OR». C(0)NR<°R". NR«R« and ^"^^ oR», OC(0)R', C(0,R<. 

C(0,AZ. lower alky., lower « """^T^ ,. mlnatad *tth one or more 
„ .atter seven groups are a» optionally subsWu^ antfor ^ OR«, 

eubstituents selected from halo, cyano "too towe r _ W . <* 

" _ ._ >(J ,,io R ii NR 1 R and SO2NR «. j 

OC(0)R 7 . C(0)R 8 , C(0)OR 9 , C(0)NR R , NK n 

Y represents C or S(0) 

C reP T e r S O^Th* or a* (Which tetter two groups are both option* 
M Z represents OR", halo, net ry ^ ^ 

substituted with one or more subs«uer^ectedtto , and 

alM, haloOoweralkyO. OR 8 , OCfflR'. <*°> R '- °< 0)0R ' C( ° >NR 

... — , rJ - » r™rr- 

be lower alkoxy, amino or Het, wnicn iau 

30 with lower alkyl „ deBned " above, except 

R 10a and R 118 independently represent R ana 

three groups are substrtuted a 10 a R n* and/or N R 12 R" groups 

substituents that include one or more C(0)NR k 




PCS22001FAE_PROV2 , lower alkyl (which latter group is 

r« and R» independent represent H or tower 

OR", C(O)0R». C(0)NR-R» and NR R lower allcyl)i or R « and 

5 SS^W«TJ« -« groups and. optional* ^ 

vrfth.be nn^na^^^^ 

R - and R" independent* represent from 

oplona.-y subs*u*d ° " ^d^rnay be Hat or ary.. 

^-T^rT*^^ R 24 and R 28 ^pendent* rep«en, 

15 H or tower alkyl 

r 18 and R 1fl independently represent lower alkyl 

r 21 represents tower alkyl or aryl ^ 
r» represents H, lower alkyl. aryl. C(0)R 27 or S(0) 2 R 
R 27 represents H, lower alkyl or aryl 
r 28 represents tower alkyl or aryl 

Lr^anc^onaWeub^^-to^^^He^ 
grau p whichTup cental one or n*>re heteroatoms seleCed ^ nrtogen. 
oxygen, sulphur and mixtures thereof 

said process comprising reacting a compound o, formula (II). TO. <N> or<y> in 
the prase J. of "OR* and a hydroxide trapping agent or, alternately. n the ease o, 
of formula <1V> or <V) reacting In the P-enpe cf an auxKen , base , arrf a 
hydride trapping agent. An auxiliary base as defined here.n means a base omer 
than "OR 3 which is used in place of OR 3 . 



30 
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H 2 NOC^ >J R 1 




(H) 



(»«) 



10 



15 



f I Br 



(IV) 



H,NOC 



QR 3 9 




(V) 



. n onH R i +o R 4 are as defined above, 
wherein X is a leaving group and Q and R to are 

, • i.«4«e ftiv- to ten-membered carbocyclic 

aromatic groups, such as pnenyi an i- be 
subbed with one or more substtuen* ^"^f P 
substttute o by anv further a* ££*£T and R «. 

not present C^etjnv* , M or ^ d0 nol 

Include one or more C(0)NK k >™ mb«r« 
t0g e*errep re sen.C,ralKv.ene i nte nuP tedby NR »)andSO 2 NB R . 
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P CS22001FAE_PROV2 ^ lve .membered, preferably 

The tetm . He ,, when used he*n. ««. _ „ ^ 

four -,o ten-membered. ""9 8 ^ ^ mil-33 thereof, and «** rings may 

sooted from «";^t»»«* P-* — 0 °' 
M one or more double bonds or be " „ ^ Each 

5 m character. The ring sysU*n >jm <»£J» one or suhsKuen* 

•Hef group identified herein . J, alkyl group may M> be 

tooted from Halo. ■** ' ) C(0)R». 

C(0)OR», C(0>NR">"R" . NR R ° nd p^iwrnyl, imidazoly.. Mo* 

10 flr oups such a. op*>n-y ^ ' --JJ C^l. — 

««* oxazolyl. I—™*. *T* Byrtmldinyl , pyrazl ny., pyrWinyt. 

«— *. ^"-U^ ano pipers*,*, 

oulnolinyi. s«M«W. I*-** ^^ Het n^o, -here appropriate, a. 
button at Het may be at a oarbon atom of the Het nng 

15 one or more of the heteroatoms. 

■Her groups may also be in (tie form of an (*o»de. 

,. - «,=»R« and R« (together with the nitrogen atom to which they 
The htferocyCo nng that . * an £ ^ ^ ring contain, at .east one 
2 „ are bound) may represent may be any he attached to the 

nfrogen atom, and — ring forms . ^^atom (which, for the avoidance 

J . ,1 .-.niMMjie wa the essential nitrogen aiom vwm , 
remainder of the ""^^^ R „ ^ ^ed). ,n this respect. heterocycUc 
of doubt, is the atom to whKhR anOK ic „ ^ are ; bound) may 

^ that R- R" (together with to teLnembered. ring 

23 represent inciude four- to ^ve^em^red. pr^era^y ^ ^ ^ 

^ms. which rings contain a, feast one ^ ,1, and which 

mor e further heteroatoms ^ pa** aromatic o, 

wholly aromatio ,n character. The term mo rphor.nyl. 
3„ pyn-olldinyl. imldazolyl. indolyl, ieoaxoyl, oxazoyl. trtaz V. 
plpendinyl. pyrazolyl and piperazinyl. 
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- — (ww : in :;7 a r sei* -* ^ 

when used herein, means C« alKyl a ^ ^ fe „ 

and hexy, groups. Un.ess o*e.w,se ^^'J^ * sat urated or 
sufficient number of carbon atoms, be »n one or 

i unsaturated, be cyciic, acyclic or par, ^^^^ are C)J alM groups. 

- hato ^^T^ R,5 d 2 

AIM oroups v*.ch R , R. R^R • ^ r2b may represent , and «th 

which R , R • ^ ' R' * w'r»» nnmber of carbon atoms, be linear or 

„ „e substtuted, may, «fcen there Is P*« - 

.ranched, be saturated « — ^ alkylated or o« 
interrupted by one or more of oxygen, sunur the terms "tower 

aC y lal ed nitrogen anover be groups having one or 
a ,Kenyl" and "lower afcynyT. when ^ise *e terms lower 

15 more doub, or ------ n Z ^ as the term lower alky,. 

mm* and "lower alkynyT are defined in *e ^ 

Simnany, the term lower alkytone^ £n ^ , ^ sam9 ^ 

can be bonded at two plaoes on the group ana » 

a s "lower alkyr. Theterm "acyl" includes Grower a.kyl. 
20 jt „H-.«»t«i alkvl alkoxy and alkenyl groups 

atoms, may be straight chain or branched chain. 

30 have substituents on the ring and/or on the alkyl chain. _ 

M ^ above-mentioned groups may be substituted or 
. Halo groups vuth which the aoove- naloalkyl and 

terminated inciude fluoro, chloro. bromo and .odo and the te 
haloalkoxy include CF 3 and OCF 3 respectively. 
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Compounds of general formula (I) can be repn 



esented by formulae r and l": 





wherein R 1 . R z . R 3 , R 4 and Q are as defined hereinbefore. 



In a « prefer of *e .nvenHon a compound of ^ OA, Is 

15 prepared. 




CH 2 CH 3 



(IA) 



|0005;^8^26>Apnao^fi3?56il 
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PCS22001FAEPBOV2 n « on mere is provided a process for the 

According* in a preferred aspec. of *e .nvenfon 
preparation ol a compound of formuia (IA). 




(»A) 



comprising reacting a com 



pound of fbrmuta (HA), 01W or flVA) respectively 



10 




CH 2 CH 3 



CH 2 CH 3 



(HA) 



100051 87; : 26- Apr; 01; 03 :56 
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O 




CH 2 CH 3 



H CH 2 CH 3 



(HIA) 




CH 2 CH 3 



(IVA) 



mediates of the general formula (UA). (HIA) 
aspects of the Invention. 



and (IVA), where novel, form further 



15 



100051 8^:2&7Apn-::o^;;iP?r5W1 
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PCS22001FAE_PROV2 1Q nart lcutar advantage of the 

L-ediate compounds 0U»A) can be obtained. 

- * ^rmyla m can be obtained in good yield 
ln a Purred embodiment compounds of formula 0) ca 

without intermediate isolation. 

. 0 nf fnrmu ta (I) from Intermediates of 
R i5 m ost advantageous to form the ™^J*^ ?mc dteplaC ement of X 
formu.a (...) since the cydisation step (.U to H) and the P ^ ^ 

, by -OR* (U to 0 can be carried out .n a rf ^ 2 step process 

can be run at ambient V—^Z a -o., Jh as methane, ethane, 

can require higher pressures where XH is a lew 
or isomers of propanol. 

. . . _ nmnesa for the formation of 

conH^nos of formuta (..) (more (more partly .HA) 
*e of ^^° e ^ presence of « 

hydroxide trapping agent. Again, this step oe 
2 o using the hydroxide trapping agent 

IHA) in the presence of OR , advamag y MUivalen t of "OR 3 was used, the 
mri* mm if substantially more than 1 equivaienx 

25 (to compounds (III)), it suds« particularly .A). 

reaction would proceed through to compounds (.) (more p 

Preferably the hydroxide trapping agent is an ester. 

TOC(0)W 
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PCS22001FAE.PROV2 , Wue « a buI ky alcohol or 

a non-nucleopWIic alcohol, or TOH 
removed during the reaction; 

and C(0)W is the residue of a carboxyUc acid. 

. n , A x and (IDA) the ester trapping agent 
For examp*. — X * «* ^™^L o, a~«c «W. or ett* 

areata or ethyl p valate, more preterauiy umy k 

ln . .o* preW — * * « ' (UA) " (,HA> " ^ 

trapping agent is butyl actetate. 

aryl (phenyl such a. by a C-C, a.Kyl group e.g. P- 

a^su-pbonytoxy .* methana.u^^. ^^^^ or 

M ^zen^phony.oxy p«*r-* ^^^^^ e. S . 
p-nKrobenreneBUlphonyloxy. ^" * 4>E ^ aroytoX y 8U ch as benzoyloxy; C,- 
triflU oromethylsu. P honylo X y; opto.a,^ subst^ ^oyloxy such as 

C. pern— oyfcxy -J - ""a^laa^oxv suL as mefcox* 

e.g. ditosyl (NTs a ). 

3„ a C-C. alKoxy (advanfcgeous* e*oxy or <£~*j£Z* *<*> «*— 1 and 3 
to slmplar and cheapar formation of compounds - for example 

hereinafter. 
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An vantage o. using .ab-e ^9 grouP^ |ch ^ o(tenb6 more 

lnert solvent could then be used rather «™ rSoh) a9 reartant 

expensive). Thus on!, a sufficient amount of OR fru 
would be required. 

. - OR3 act b o» as a nucfcophi* <* -M- - l-ng „roup * 

v a o h»«e <to bring about the cyclisation). 
substitution) and as a base (to Dnng 

can be generate. In — ■ - » example. ^T^^ 
. ^ sue, as a .eta, - ^ - ^j^^ ^ 

potassium) cr alkaline earth metal salt of- OR In a surta 

T 'OR 3 In solution. For example, potassium butoxJde. potassium amytete, KHMDS 
to - OR In solution. eil » ah | B temoerature conditions, such, as 1- 

or NaHMDS « — ~ ^^E-*- «" * — ' 
butan o, ^ — ^£ ; i ^ RSQH ^ an auxiliary oase «e. a 
is embodiment, - OR can be torm u3ed in the 

base other than -OR 3 )- However, in another system. ZOR ecu 

reaction system with an auxiliary base. 

25 t nanR'OH)may1»U3«'« ac< « oWen,in,,,erea080n - 

Suitable solvents are as follows: -doaianok a tertiary C«-C, 2 

R 3 OH . a secondan; or tertian C^ alKanol ■ '*^V^ Ct alkanol , a.C*C, 

cvdoalKanol, a secondary or WW ^^^Ttrahydro^n. 1.4- 

3 o afcanone, l^imethoxyefrane, ^^^^^ ^e. dimethyl 
dioxan, toluene, xylene, chlorobenzene, 1,2-d.chlorobenz 
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mixtures thereof. 

k ♦ s. R*r>H a tertiary C4-C12 alkanol, a tertiary C 4 -Ct2 

xylene, ohlorob ™«V N^ethylpyrrolidin^ne. pyridine, and mixtures 
sulpholane, dimethylformamide, N-meiny.py« 

thereof. 

CH 3 (CH 2 >30H (1-butanol). 

B A wide range of — * - - - * * 

Typical* ^ bases would no, aubsfcnUa,* ^"^ino sl«y 
substitution of X 0*. they would be nor, nucteophilic) such as oy 

sterically hindered. 

. PlBferably „ aux»iary base «s selected from the group consisting of 
20 PreteraDiy me « j hvdride. metal oxide, metal 

hindered metal alkoxide base, a metal am.de. a metal nyana 

carbonate and metal bicarbonate. 

Examples of suitable alcohol and amine metal salts include metal salts of: a 
Examples surtao ^doalkanol and a secondary or 

« secondary or tertiary C 4 -C« alkanoi, a ^3-^12 » allfX , n m. 

rrr^^s- ■ ^ ^M> r or 

^rnetiU™ or ^^ic^oH.a.O^ne ^ « ■ 
30 diazabicyck>L5,4,0]undec-7-ene. 

alKaune . ^♦uwMioiiaTone (KHMDS) or NaHMDS. 

potassium t-butox.de, potassium hexamethyld.silazone <*n» 

. .. 10Q051;8?;;^ 
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--r^rirrr^-. 

delivery of higher yield, improved impurity profile. 

carbonate, barium carbonate, beryllium ca reas0 nably rapid 

Purred for use herein ere nontoxic ^ ^ invBntion . 

reaction rate, in the cycBeetton reaction according to we ^ P 
P^L c^ona* K especial* preferred a, denned here.nbefore. 

«. * 7 nD3 and the auxiliary base are Independently 
™ earth metal, (beryilium. magnesium, calcium, strong banun* Mom 

To maximise *-* it is further preferred that a. .east about , ^ 
, ftB j 9rB llsed in accordance with the invention. If -OR also 
» or auxiliary base and ^ t«---d *«- ^ p(eferab|y ^ tea8t 

functions as a base (ue. there e no auxlHary P extent of 

«hout 2 equivalents of "OR are present. Suitably, at least aDoui equ 

. , ITnt (preferably at least about 2 equivalent) is present Especially 

25 cat^e, and a, ieast about 1. ptjMfr at — about 2 and espeoally about 3 
equivalents of trapping agent (preferably butyl acetate). 

Tne temperature of the cyc«sation reaction of compounds (.») and <W *. « C-* » 

To^cab,. Jthe convex of c^poun* W M* -ugh the ^ 

in this case could also probably be lower (e.g. about 60 C) since 
cyclisation taking place. 

1 00051 67 ! 26- ApryQI ;03: W{\ 
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■ to effect the conversion of compounds of 
Th e ^on temperature atta,nable to effect the ^ ^ 

fOTmu ,ae (») and <«) to compounds of *M ^^ p ^ w (such as 
of -OR 3 andX. Wnen X is an alkoxy and R OH is the soW J ^ ^ 

, c« ancoxy) is remove, -^^^ 

enured to M over the — J ^ ^ ^ ^ 

the azeotrope temperature of XH and R OH. ^ 

preferably ethanol) and 1-butanol. 

Tnus adding to ft.rt.er preferred embodiment provides : 

, ... Ha<!a Drafe rably potassium butoxide, optionally in an 

in the presence of said trapping agent; or ^ 

c) with ZOCCrfchCH, and n-butanol or an mart solvent or both, the prese 

said trapping agent. 

' . L(i euOCfOWV or CH 3 OC(0)W wherein C(0)W is a 

« ^rrzzT J^ — r — > ^ as 

CHrfCrfe)jOC(0)CH 3 or CiyCHiOClOKCH,), 

To maximise y*ds, it is *rther purred that at leas, about 1 ^ 

,. =n rt or 3 are used In accordance with the >nvenrJon. It -OR a«° 

3„ of auxihary base — basa presen t) then preferably a. teas. 



lOOOSIgfr;^ 
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molecular extents - base and at ,east about 1 ^ * ^ 

aoent re.a«ve to the substrate (mom preferably at least about 2.2 and 2.5 
ZLe,y>. For (b, above, preferab* mere h a, least about 1 mo.ecu.ar eaurva.ent 
o, auxiUary base, tapping agent and ZCXCH^CH, to the subsUate (more 

5 preferabfy at teas, about 1.2 eouivaten* of auxniary base and at least abort 2.5 
eo.ufca.eMs of trapping agent,. For (o, above, prefab *em te a M about 2 
mo.eou.ar eo.uiva.ents of ZDGHftCH. and a, least about 1 equrvalent of trappy 
agent reiativa to the substrata (moce preferably at least about 2 and 2.6 equivalents 
respectively). 

To further improve yields of final product and reduce impurities, preferably C(0)W is 
the residue of a sterically hindered caiboxylic acid and/or a caiboxylic acid which 
does not contain an enollsabie proton (e.g. pivallc acid). 

15 The compounds of general formula (111) and <UIA) may be obtained from readily 
available starting materials for example, by the routes depicted in the followmg 
reaction schemes. Reaction Scheme 1 illustrates for preparation of compounds of 
. compounds of general formula (I) from compounds of formulae (IX) and (XII). 

20 Compound (III) is formed by reaction of intermediate (IX) and compound (XII) in the 
presence of a coupling agent, such as N.N'-oarbonyldiimidazote and a suitable 
solvent, such as ethyl acetate. 
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r 2 







wherein R\ R 2 , R 3 . R 4 . X and Q are as defined hereinbefore. 



Further suitable conditions for the coupling of compounds of formulae (XII) and (IX) to 
provide compounds of formula (III) include: conventional amide bond-forming 

,o techniques, e.g. via the acyl chloride derivative of (IX) in the presence of up to about 
a five-fold excess of a tertiary amine such as triethylamine or pyridine to act as 
scavenger for the acid by-product (e.g. HCI ), optionally in the presence of a catalyst 
such as 4-dimethylaminopyrldine. in a suitable solvent such as dichloromethane, at 
from about 0«C to about room temperature. For convenience pyridine may also be 

is used as the solvent. 

In particular, any one of a host of amino acid coupling variations may be used. For 
example, the acid of formula (IX) or a suitable salt (e.g. sodium salt) thereof may be 
activated using a carbodiimide such as 1.3-dicyclohexylcarbodiimide or 1-ethyl-3-(3- 
20 dimethylaminoprop-1-yl)carbodHmide optionally in the presence of 1- 
hydroxybenzotriazole hydrate and/or a catalyst such as 4-dimethylaminopyrldine. or 

|0005187;;;26^ 
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by using a halotrisaminophosphonium salt such as for example 
b Lotris(pyrro.idino)phos P honium h*xa fl uoro P hosphate or by using a surtab.e 
pyri din.um sa, such as 2-ch.oro-l-methylpyridinium iodide. EKher type of couphng . 
conducted in a suitable solvent such as dichloromethane, tetrahydrofuran 
5 dimethylformamide. optional* in the presence of a tertiary amine such as 
triethylamine or N^diisopropylamlne (for example when erther the compound of 
formula (XII), or the activating reagent - for the acid of formuia (.X). is pentad ,n 
the form of an acid addition salt), at from about 0«C to about room temperature. 
Preferably, from 1 to 2 molecular equivalents of the activating reagent and from 1 to 3 
io molecular equivalents of any tertiary amine present are employed. 

,n a further variation, the carboxylic acid function of acid (iX) may first of all be 
activated using up to about a 5% excess of a reagent such as N.N- 
carbonyidiimidazole in a suitable solvent. e.g. ethyl acetate or butan-2-one, at from 
15 about room temperature to about 80°C, followed by reaction of the lntermed.ate 
imidazole with (Xll) at from about 20°C to about.QO'C. 

It will be appreciated that the general formula (Xll) can also be represented by the 
. regiolsomeric formulae (Xll') and (Xll"): 



20 



wherein R 1 and R 2 are as previously defined herein. 

25 in Scheme 1 the compounds of general formula (I) can be prepared from compounds 
of general formula (III) by: cyclisation directly to a compound of formula (I), route A; 
exchange of -X- for "QR 3 followed by cyclisation of compound (IV) to a compound of 
formula (I), route B; or by cyclisation to form a compound (II) followed by exchange of 
-X" for "OR 3 ", route C. The cyclisation of route A includes both cyclisation where X = 
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OR 1 as wel. as cyc.isa.ion with aKoxWe exchange where X is exchanged for OR . 
Lis A, B and C are in a preferred process according to the present ,nvent»n 
carried out in a one-pot process without IsoraUon of intermediate compounds, such as 
for example compounds (II) or (IV). 

Reaction Scheme 2 illustrates the preparation of compounds of general formula (IX) 
starting from the commercially available material. 2-hydroxynicot.nic acrf. 

SCHEME 2 



OH 




CO a H 



C0 2 H 



(V) 




ryii) 



[VT] 




rvn) 



(vm) 



(IX) 



10 



15 



In the compounds of Scheme 2, X and R 4 are as hereinbefore defined. P is a group 
which can undergo an oxidative addition reaction with Palladium (0), such as for 
example halogen, trifluoromethanesulfonate, perfluoroethane sulfonate, diazonium 
salts and is preferably F, CI, Br or I, more preferably Br or \. V is any suitable 
carboxylic acid protecting group such as: d-C* alkyl esters, preferably ethyl or 
methyl esters; aryl groups such as benzyl; or a silicon protecting group such as a 
trimethylsllyl (TMS) group. 
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As illustrated In Scheme 2, where not cennnercially.avai.ab*. the intem,edfete of 
formula (V) can be forced from commercially available starting materials such as 2- 
cWoronicotinlc add or 2-hydroxynico.inic ac W or a salt thereof by roufne synthebc 
3 methods such as are exemplified hereinafter in the preparations secfcon. 



10 



15 



^ * f~m, ,i a i ix\ wherein X = OR 3 * wherein OR 3 ' is a different 
Intermediate compounds of formula (IX) wnerem a wn 

alkoxy group from OR 3 wherein R 3 ' is a d-C alkyl group, preferably a d-C* alkyl 
group and R 4 is as defined hereinbefore can be formed from compounds of formula 
fV,il) (wherein X = OR- and R 4 are as defined for (iX) and V is as defined 
hereinbefore) by hydrolysis, when V is an alkyl or aryi group, (IX) Is preferably formed 

via base hydrolysis with melal hydroxide, more preferably with sodium hydrox.de. 

Where V is a benzyl or silyl group, (IX) is formed via hydrogenation. 



Compounds of formula (VIH) wherein X = OR 38 and R 4 and V are as defined herein 
before can be formed from compounds of formula (VII) (wherein X » OR 3 - and V are 
as defined for (VII) and P is as defined hereinbefore) via a substitution reaction 
20 (wherein group P is exchanged for the desired R 4 moiety), and preferably wherein 
such substitution reaction is a metal-mediated reaction. According to a preferred 
process said conversion is affected via acylatlon under Heck conditions as- 
exemplified hereinafter. 

25 Accordingly the present Invention provides a process for the conversion of compound 
CVI1) (wherein P = Br or I, wherein X * OEt and wherein V is as defined hereinbefore) 
to compound (VMI) (wherein R 4 = C(0)CH 3 and X = OEt and V Is as defined 
hereinbefore) such as via reaction with butylvinyl ether and triethylamine in a suitable 
solvent, such as for example acetonltrile, dimethyl formamlde (DWIF), dimethyl 
30 acetamide (DM AC), N-methyl pyrrolidone (NMP) or water, under reflux conditions 
and at atmospheric pressure wherein said reaction is carried out in the presence of a 
suitable catalyst such as palladium acetate and a ligand such as tri-o-tolyl phosphine 
wherein the ratio of compound (VII) to acylatlng agent is about 1 : 15, preferably 
about 1 : 8, more preferably about 1 : 10 molecular equivalents and wherein the ratio 
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of compound <VH) to base is about 1 : 2.0, preferably about 1 : 15 molecular 
equivalents and ***** the ratio of compound (VII) to catalyst in about 1 : 0.25 
preferab* about 1 : 0.16 molecular equivalents. To ensure appropriate "— of 
the non-isolated intermediate enol-ether compound VIIP to the desired ester VIII the 
reaction should have an aqueous acidic work-up. 



10 




viir 



wherein X and V are as defined hereinbefore and wherein R s is a Ci-C a alkyi group, 
preferably C1-C4 alkyi and especially butyl. 



Compounds of formula (VII) wherein X « OR* and V and P are as defined 
hereinbefore, and preferably wherein X = (Cm-C 4 ) primary or secondary alkoxy and P 

is is a halogen, can be formed from compounds of formula (VI) (wherein X and P are as 
defined for (VII)) In an esteriHcation/pratectton reaction via treatment with a suitable 
acid catalyst and an alcohol of formula V-OH, or treatment with a suitable base and 
an alkylating agent wherein V is as defined hereinbefore, and wherein V is preferably 
C r C 4 alkyi. Preferred conditions wherein X = OEt; V-OH = CHarOH Include: 

20 treatment with an HO/H 2 SO, mixture; or treatment with H 2 S0 4 ; or treatment with 
ethyl iodide and cesium cabonate. 

Compounds of formula (VI) (wherein X = OR 38 and P is as previously defined) can be 
25 formed from compounds of formula (V) wherein X= OR* via a halogenation reaction 
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such as brominatiori with a suitable electrophilic halogenation agent i.e. N- 
bromos uccinam ide. 

H is possible to undertake the three step conversion of <V1) to (IX) (more particularly 
5 (VIA) to (IXA), see Scheme 5 hereinafter) In a single step. 

Thus according to a highly preferred process of the invention and as Illustrated in 
Scheme 2, compounds of general formula (VI) can be transformed directly into 
compounds of general formula (IX). Such direct transformation reactions proceed via 
10 a non isolated intermediate compound of general foimula VI • as Illustrated below: 




vr 



15 

wherein X Is as defined herein before. 



In such a highly preferred process compounds of formula (IX) can be prepared 
20 directly from compounds of formula (VI) in a one-step reaction. Suitable reagents for 
such direct conversion of compounds of formula (VI) to compounds of formula (IX) 
wherein X = OR 3a . preferably wherein X = OEt, and wherein P = a halogen, 
preferably Br, include using butyl vinyl ether and triethylamlne in acetonltrile solvent 
at reflux temperature and at ambient/atmospheric pressure in the presence of 
25 catalyst such as palladium acetate and llgand such as tri-o-tolyl phosphlne. For such 
reactions suitable reagent amount are (i) the ratio of base to compound (VI) is more 
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than about 1 .5 : 1 . preferably more than about 2.0 : 1 and more preferably about 2.5 : 
1 molecular equhvalents and/or ; (ii) the ratio of acylating agent to compound (VI) .s 
about 2 5 • 1 to about 5 : 1, preferably about 2.5: 1 to about 3.5 : 1 and especially 
about 3 • 1 molecular equivalents. Especially preferred herein for the provision of 
5 high yield of (XI) are such reactions wherein in addition to the aforementioned 

preferred ratios of acid (VI) to base and/or acylating agent, the ratio of acid (VI) to 

catalyst is about 1 : 0.04 molecular equivalents. 

It is especially surprising that the above highly preferred conditions furnished higher 
10 yields of (IX) versus similar reactions where a higher catalyst level was utilised. 

Following the initial reaction of compound (VI) with the base, acylating agent and 
catalyst in an appropriate solvent it is necessary that the reaction mixture is subjected 
to an aqueous acidic work-up in order to furnish the desired compound of formula 
is (IX) rather than the intermediate enol-ether (VI') as detailed hereinbefore. 



20 



Reaction 



ion Scheme 3 illustrates the preparation of compounds of general formula (XI). 



SCHEME 3 





0 2 N R 2 



(XI) 



H 2 N R 2 



pcit) 



wherein R 1 and R 2 are as defined hereinbefore. 
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With reference to Scheme 3 compounds of formula poQ can be formed tern 
compounds of formula (XQ via a suable reducucn reacttm such as with pahtfum 
on charcoal and hydrogen, under pressure where necessary. Compounds of formula 
(XI) can be formed from compounds of formula (X) via a suitable alkytaton. arylaton 

5 or acylation reaction. 

Reaction Schemes 4 to 8 provide the corresponding intermediate compounds and 
transformations for the preparation of highly preferred compound (IA). 

,„ schema 4 illustrate, a prefened process for the coupling of prcfened 

(IXA) and (XIIA) to provide compound of formula (I.IA) which are then cyclised to 
provide the compound of formula (IA) according to the process of the present 

invention. 



15 



20 



25 
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Reaction Scheme 5 illustrates a preferred process for the preparation of compounds 
of formula (IXA). 

.5 

SCHEMES 




(VOA) . (VIDA) 
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schema 5 IM. a Purred embodiment fe. the formation of compound (.X) as 
ItLy descnbed ,n Sdneme 2, wherein X b an afcox, (and so X in compound VA 
5 OR 3 "), mora preferably a C„ prtma* or seccnda* alKoxy. such as 

ethoxy. 

. compounds of the 8 eneral formula (IXA) are prepared according to methods shown 
in Examples section hereinafter. 

'° According to a high* preferred process herein compound <IXA> is prepared direct* 
from compound (VIA) by reaction with acylating agent, base and catalyst wherein , th. 
ratio of compound (VIA): acyiafing agent : base : catalyst is about 1 : 3 : 2.5 : 0.04 
molecular equivalents. In an especially preferred process the acylating agent is butyl 

„ vinyl ether, the base la Wethytamlne. the catalyst Is Pd(OAcfe. the solvent ,s 
acetoniWIe and the Bgand Is tri-o-tolyl phosphine and the reaction is carried out under 
reflux conditions at atmospheric pressure. Such preferred process is Illustrated at 
preparation 1 hereinafter. 

20 Reaction Scheme 6 illustrates the preparation of compounds of general formula 
(XI IA) as generally detailed in Scheme 3. 
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SCHEME 6 



H,N 





0 2 N 



(XIDP) 



(XIA) 



V' N 



H 2 N 



(XllA) 



Compounds of formula (XI1A) can 



be formed from compounds of formula (XIA) via 



5 hydrogenation such as via treatment with palladium/charcoal and hydrogen and as 
exemplified herein at preparation 9 hereinafter. 

Compounds of formula (XIA) can be formed from compounds of formula (XIDP) via a 
two stage process of (i) aminatlon (to prepare an intermediate .mine of general 
io formula (XIDP*) as illustrated below. 
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2B 




0,N 



XIDP* 



5 



8Uch a* via treafrnent with acetaidehyde or , synthetic ***** followed » 
reduction such as with Na(OAc)s BH to furnish the desired compound of formula 
(XIA) and as exemplffled herein at preparation 8 hereinafter. 

Compounds of formula (XIDP) can be formed from compounds of formula 0UP)vta 
de-protection of the protecting benzhydryl group using suitable de-protocbon 
conditions such as exemplified at preparation 7 hereinafter. 

Compounds of formula (XIP) can be formed from compounds of formula (XA) 
according, to the processes at preparations 6(a) and 6(b) hereinafter. The process of 
preparation 6(b) is particularly preferred herein as it provides higher yields. 

According to a further aspect of the process hereinbefore described for the 
preparation of compounds of the general formula (XIA), such compounds «n be 
prepared from compounds (XA) via a -onMtep" process via reactor v*h the 

compound: 

O 

O 



20 



wherein such reaction takes place in a suitable non nucleophllic solvent, such as for 

example THR 
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,..*riv preferred process herein compounds of the general 
According to a particularly preferred pro 

formula ( x.A) can be prepared directly from compounds of the formula 
advantage of such direct transformation is process efficiency. 

Compound (MA) is formed by reason of intermediate (IX) and *£*^f m 

ethy.-azetid^ ^^£2 tZ — de 

coupling agent, such as ^^^^\ ase and/or en 
hydrochloride and where desirable also in the presence 

-n one exampie of a ~up.ing system, the cafcoxylic a* fcnchon - 
^ * firs, or a., aerated using m„ar accent of a reagent such as N,N- 
oTon^imidaio.e (as coup-ing agent) in a suitabie sCvent, e.g. ethy, acetete. * 
Clu. room temperature to about 60°C. foU^ed by reaction of tha ^rmaoiate 
^L M e w«h OCA, * from about 35 to about 8 u»C. In ano««r examp, . 
, intermediate (-XA, couid ba coupled to the pyrazote (X..A) in the ■*-«-«"- 
^roxybenzclriazote, triethylamine and 1.(Wimathylam,no P r=pyO-3^yl- 
carbodiimide hydrochloride, 

« wll ba appreciated that salts of compounds (I) and (iA) of Schemes 1 and 4 canbe 
, formed ,n accordance wi* the irrtentfcn by eonverUng the retevant compound to a 
»« thereof (aimer *> **, or a. a separate step). For axampie base addflon saKs of 
tt,e compounds of formulae <V1) and (Xi) can be formed and can be ' 
accordance wHh the process of the present invention. Also the add * 
the compounds of formulae (i) and (IA) can ba formed in accordance wfth the 



25 invention. 



By way of illustration, add addition sal* of compounds of formula (I) (more 
particular* (.A)) can be formed by reacting a compound of formula ^(Oj -an 
eoufcnolar or excess amount of acid. The salt may than be prec^ted out of 
» soUrfion and Isolated by titration or the solvent can be stripped off by conventional 



means. 



The pharmaceutical* or veterinariiy acceptable salts of the compounds ol ^formulae 
(I) and (IA) which contain a basic centre are. tor example, non-toxic acid addtoon 
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salte formed wHh inorganic acids such as hydrochloric. 

sthuric and phosphoric acid, w«h carboxy,*. acids or with organcuiphonro acd , 
^Tples ""dude the HCi. HBr, Hi, suiphate or bisulphate, nitrate, phosphate or 
^rogen phosphate, acetate, benzoate. succinate, saccarate. In* m** 

i lalte eifrate. tartrate, Neonate. camsyiate. mettunesulphonate. 
ethane'sulphonate. benzenasulpnonate, p*,luenesulphonate and pamoate salts. 
Compounds 0) and (IA) can aiso provide pnermsoeutlealiy or veterinarily acceptable 
metal salts, in particular non-toxic alkali and alkaiine earth metal sate, with bases^ 
Examples Include the sodium, potassium, aluminium, calcium, magnesium, zinc and 

,o diethanolamine sails. For a review on suitable pharmaceutic salts sea Barge etjl. 
J. Pharm, Set, §S, 1-19, 1977. 

The pharmaceutically acceptable solvates of compounds (I) and (IA) Include the 

hydrates thereof. 

Suitable protecting groups for use in accordance with the invention can be found in 
-Protecting Groups" edited by P.J. Kodenski. Thieme, New York. 1994 - see 
particularly chapter 4, page 118-154 for carboxy protecting groups; and "Protective 
Groups In Organic Synthesis" 2"- edition. T.W. Greeene & P.G.M. Wutz, Wiley - 
20 Interscience (1991)- see particularly chapter 5 for carboxy protecting groups. 

The process according to the present invention will now be described by way of 
example only with reference to the following examples. 



15 
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E xample 1. Preparation of Compo""rf < A - Route A 

Pr^mtion Kal st**™ Materia ' - ^Rr»mn,2^thnxvninotinic acid (preparation of 
VIA from VA) 
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OH 



A solution of potassium ttufodd. (183.6 g, 1.60 moO In absolute ethano. (1200 mL 
was added slowly to a solution of 2^ronicotinic acid (120 g. 0.76 mol) in ethanol 
, (400 mL). and the reaction heated in a sealed vessel at 170"C for 20 h. On coo.^ 
tne reaction mixture was concentrated under reduced pressure, the residue dlssofced 
in water (800 mL) and acidified to pH 3 with aqueous hydrochloric acid. The aqueous 
solution was extracted with dichloromethane (4 x 800 mL), the organic phases 
combined/dried (Na.SO,) and concentrated under reduced pressure to afford the 2- 
l0 ethoxy nicotinic acid (109.6 g, 41%) as a white solid [^H NMR (300 MHz, CDC! 3 ): 8 = 
1 53 (t, 3H). 4.69 (q, 2H). 7.13 (m. 1H). 8.37 (d, 1H). 8.48 (d, 1H)]. 2-Ethoxynicotin.c 
acid (83 6 g. 0.5 mol) was added portionwise to a mixture of trifluoroacetic 
acid/trifiuoroacetic anhydride (TFA/TFAA) (350 mL of each) at room temperature wrth 
constant stirring. N-Bromo-succlnamide (NBS) (89.0 g, 0.5 mol) was then added 
, 5 portionwise over 20 minutes before the reaction mixture was heated to reflux for 5 
hours. The reaction was cooled to room temperature and allowed to stir overnight. 
The reaction was then poured into a 1:1 mixture of cooled brine / water (2 L). The 
resultant white solid was filtered, washed with water and dissolved in EtOAc (300 
mL) The solution was dried over MgS0 4 and filtered. The filtrate was treated wrth 
20 hexane (1 .2 L) and the resultant pale yellow precipitate was filtered and washed with 
40-60 petroleum ether. The title compound was dried at 50-C under vacuum: m.p. - 
122-124-C; 1H NMR (300 MHz, CDCb): 5 = 1-53 (L 3H), 2.64 (s. 3H). 4.67 (q, 2H), 
8.42 (d. lH).8.57(d,1H). 



25 



Pr ^retton if - S-Ar^^-et^ v Y"^"'^- acid Preparation of VHIA from VIIAj 
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10 



Triethylamine (354 mL, 2.54 M), was added to a slurry of 5-bromo-2-ethoxynicot,n,c 
acid (250g, 1.02 M) in acetonitrile (1 L). To this reaction mixture was added 
palladium (II) acetate (4.56 g, 20.3 mmol), butyl vinyl ether (305 g, 3.05 M) and tri-o- 
tolyl phosphine (12.4 g. 40.6 mmol), each addition being washed In with acetonrtnte. 
Further acetonitrile (1 L) was then added and the reaction mixture heated to reflux 
under nrtrogen for 22 hours. The reaction mixture was left at room temperature for 
16 hours, and then the precipitate removed by filtration. The filtrate was 
concentrated In vacuo to give a brown gum. which was then stirred for 1 hour m 
water (1L) and concentrated HCI (1L). The reaction mixture was diluted with water 
(6 25 L) and extracted with dichloromethane (6 x 500 mL). The combined orgamc 
layers were extracted with 5% sodium bicarbonate solution (1.2 L. 2 x 400 mL). The 
basic aqueous extracts were washed with dichloromethane (250 mL), and then 
13 acidified to P H 3. After stirring for 30 minutes the precipitated product was removed 
by filtration, washed with water (250 mL) and dried at 50-C in vacuo to yield the 
target compound as a white solid (134 g, 64.1 mmol, 63%): 1H NMR (400 MHz. 
CDCI 3 ): 5 * 1-56 (t, 3H, J = 7.1 Hz). 2.64 (s, 3H). 4.78 (q, 2H, J - 6.7 Hz), 8.96 (d, 
1H J = 2.6 Hz). 8.98 (d, 1H. J « 2.6 Hz); LRMS (m*) (ES") 208 (MHO 



20 



Preparatio n 1 (c) 



ethoxvnlC Qtinamide 



25 




A solution of the title compound from Preparation 1(b) (5.70 g. 27.3 mmol) and 0^(7- 
azabenzotriazol-1-yl)-/v,N,W' J W'-4etramethyluronium hexafluor-phosphate (10.9g, 



26/04 '01 14:49 FAX 44 1304 652311 PFIZER LIMITED ■+ UK PATENT OFFICE @ 037 



PCS22001FAE_PROV2 33 

28 6 mmol) in dichloromethane (100 mL) was added to a solution of 4-amino^thyl- 
IH-pyrazole-5-carboxamide 1 (4.20 g, 27.3 mmol) and diisopropytethylam.ne (23.7 mL. 
136 2 mmol) in dichloromethane (115 mL) under nitrogen. After ih the mixture was 
dilute d with brine (100 mL) and washed with a saturated aqueous sod,um 

s bicarbonate solution (100 mL) and 2N HCI (100 mL). Each aqueous layer was 
extracted with dichtoromethane (100 mL), and the combined organ.cs washed wtth 
brine (100 mL), dried (MgSO,) and concentrated in vacuo. An analytical sampte of 
the We compound was obtained by trituration with ethyl acetate, followed by 
recusation from ethanol, while the remainder was purified by column 

l0 chromatography on silica gel (eluting with 95:5 CH 2 Cl 2 : M eOH) to yield the «. 
compound as a white solid (total weight « 7.8 g, 22.5 mmol, 83%): mp 217-219-C; IH 
NMR (400MHz, DMSO^e): 5 = 1.10 (t, 3H, J ■ 7.6 Hz). 1 .42 (t. 3H. J = 7.1 Hz). 2.56 
(s 3H) 2.73 (q, 2H, J = 7.6 Hz). 4.62 (q, 2H. J = 8.9 Hz), 7.26 (br s, 1H), 7.48 (br s, 
1H), 8.71 (d. 1H. J = 1.8 Hz), 8.91 (d. 1H. J = 2.4 Hz). 10.52 (br s. IH). 12.93 (br s. 

15 1H); LRMS (m/z) (TSP*) 346.2 (MH*). 

Preparation 1(d) 

te HLR.rt Yi^4^(fi^n»«i^^ 

^pyrazol-l- Yn-i-ayBtidlnecarboxvlate 



20 




Cesium carbonate (46.4 g. 142 mmol) was added to a stirring solution of the title 
compound of Preparation 1(c) (32.8 g. 95.0 mmol) and terf-butyl-3-iodo-1- 

25 azetidinecarboxylatel (40.4 g, 143 mmol) in N.N^imethylformamide (400 mL), and 
the reaction mixture was heated at 50°C for 16 hours. The solvent was then 
removed in vacuo, and the residue triturated from ethyl acetate (100 mL). The 
resulting solid was filtered off, washed with ethyl acetate and partitioned between 
dichloromethane (500 mL) and watar (300 mL) in the presence of concentrated 

30 hydrochloric acid (5 mL). The organic layer was separated, and the aqueous layer 
was extracted further with dichloromethane (2 x 100 mL). The combined organic 
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dried fNa 2 SO«) and concentrated in vacuo. The resulfng crude product 
,ayers were dried (Na 2 SO«) and _ acetorii trile and ether to yield 

was triturated from acetonrtnle, filtered and washed wnn a 

1 *. expound as a wbita so,* 00-3 «. &>■<> — . «W ™ 

£ £ « ^ « i 1H J - " HZ). 1M. „ OH* LRMS ^ S23.0 

(MNa*), (EST) 499.0 (MH"). 

10 Preparation 1 frfl _ " , nu 

rYrg ^in ^^n yH^.Hirw2-vn-1-a7Rtiriinecarhoxvl^ 

^ - 

The title compound of Preparation 1(d) (30.3 g, 60.0 rrimol) and cesium carbonate 
i 5 (40 0 g 123 mmol) were dissolved in n-butanol (500 mL) in the presence of 3A 
molecular sieves (5.00 g). and heated under reflux for 6h. The first 90 mL of solvent 
were removed via distillation. The reaction mixture was then left at room temperature 
for 16h, before being concentrated in vacuo. The residue was partitioned between 
ethyl acetate (400 mL) and water (400 mL), and solid carbon dioxide added until 
20 P H8. The organic layer was then separated, and the aqueous extracted further with 
ethyl acetate (400 mL). The combined organic layers were then dried (Na^O,). and 
concentrated in vacuo. The crude product was purified by column chromatography 
on silica gel (eluting with CH 2 Cfc:lvteOH:0.88NH3 98:2:0.2 to 96:4:0.4), followed by 
crystallisation from dlisopropylether. This yielded the title compound, containing a 
25 10% impurity, as white crystals (13.5 g, 26.4 mmol. 46%): mp 176-178-C; 1H NMR 
(400MHz, CDCI3): S = 0.98 (t, 3H, J = 7.6 Hz), 1.33 (t, 3H, J = 7.6 Hz), 1.44 (s, 9H). 
1 48-1 54 (m, 2H); 1.85-1.95 (m. 2H), 2.62 (s, 3H), 3.00 (q, 2H. J = 7.6 Hz), 4.34 (t. 
2H, J = 6.8 Hz), 5.19-5.27 (m, 1H). 8.82 (d, 1H, J = 2.4 Hz), 9.21 (d, 1H, J « 2.4 Hz), 
10.64 (br s,.1H); LRMS (mfz) (ES*) 433 (MNa*), (ESO 509 (MH"). 




30 
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/f| pYrimld in-7-one 



5 

Trifluoroacetic acid (25 mU 31%vol) was added to a solution of the title compound of 
Preparation 1(e) (13.4 g, 262 mmol) In dichlorometnane (80 mL) at 0°C, and the 
mixture was then stirred at room temperature for 1hour. The reaction mixture was 

10 poured into toluene (100 mL) and concentrated *, vacuo to yield an oil. The o,l was 
azeotroped again with toluene (50 mL). and the residue taken up .n mo- 
propylacetate. The resulting precipitate was removed by filtration and dried m vacuo 
to yield the trifluoacetate salt of the title compound as a white solid (11.2 g, 17.5 
mmol. 67%): 1H NMR (400MHz. DMSO-de): 6 = 0.87 (dt 3H, J = IB. 7.3 Hz). 1.19 (t, 

is 3H J-7* Hz), 1.35-1.44 (m. 2H). 1.63-1.72 (m. 2H), 2.58 (s. 3H). 2.92 (q. 2H, J - 
7 8 Hz) 3.78 (t. 2H, J = 7.6 Hz), 4.05^.11 (m, 2H). 4.34-1.43 (m, 2H). 5.45-5.53 (m, 
1H), 8.39 (d. 1H, J = 1.5 Hz), 8.90 (d, 1H. J = 1.6 Hz); LRMS (mA) (ES*) 411.0 
(MH*), (ES") 409.0 (MHO 

20 Pr »p^r? tion 2fal 

i - (i .R^n^hvdrvl^ -fi ^iHinvlvS-ethvM-nWro-l H-PYra7nle-3-carboxamide 




25 



The title compound was prepared by either of the following methods; 

a) 5.Ethyl-4-nitro-1H.pyrazole-3-carboxamlde (WO 98*9166) (25.0g. 136 mmol), 
. sodium carbonate (57.6 g, 543 mmol), sodium iodide (40.7 g, 272 mmol) and 1- 
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ber^hvdryl-3-azetidinyl methanesuKonate (86.2 g. 272 mmo.) ^ 

5 wasted L * acetate and wa«er to yield - » -T"££T- TS 
(17a 41.9 «4 3«tt -p 257-280-C; 1H NMR (400MHz. D UKM* " «• 
ft 3H J-76HZ) 2.95(q.2H. J = 7.3Hz).3.43(»,2H, > /=7.6Hz).3.61(t2H. J 
7 Bit, 4 5^3 1H). 6 23 «,u,ntet 1H. J = 7.3 Hz). 7.15-7.20 (m. 2H). 7.24- 
7* 0-. 4H). 7.70 (or s, 1H), 7.9S (br a. 1H): LRMS 

10 (TSP*) 406.2 (MH*). 

b) ^y^nHro-l^pyrazote^carboxamide' (800.0 9 . 4.34 moO. sodium .-*«-. 
M84S g 17.4 mol), sodium iodide (965 g, 6.44 mol) and 

methanesulfonate (1837 g. 5.8 moO were suspended in tetrahydrofuran (10.8 L) and 
,3 water (1 2 L) and heated under reflux for 5 daya with constant stirring. The reaction 
mbourl was then disced at atmospheric pressure so that 7.5 L of solvent was 
distilled. The reaction was cooled to 40-C and water (8 L) was added to the react™ 
mlxture The reaction mixture was again heated while solvent was distilled at 
atmospheric pressure. In this distillation the internal temperature rose to 96°C and 
20 goomLofsckentwasconected. The reaction was cooled to 80°C and MIBK (2.4 L) 
was added the reaction mixture was then heated to reflux for 1h and allowed to cool 
to room temperature overnight The resulting precipitate was cooled to 12-C and 
granulated for 2 hours before filtering. The filter cake was washed with water (2 L) 
and MIBK (2 L). The solid product was ovan dried at 50-C under vacuum. The 
S5 resultant yellow solid was slurried in water (9 L) at room temperature for 3 houn, 
Lore being fihered under vacuum. The .Her caKe was washed wM, MIBK (1 L, w* 
gentle agitation using a spatula. The pale cream solid was oven dried at 50-C under 
: vacuum to afford the title compound (758 g, 43%)-. Data as reported above. 



30 Pjopamtlnn 2(b1 

1 r .^ 7 f ..iriinvn-^ethvl-* -"l"^-l ^vraTOlB-3-cart)Qxamide. 
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To a suspension of the tttle compound of Preparation 2(a) (35.3 g. 87.1 mmol) in 
dichloromethane (700 mL) at 0-C under nitrogen was added 1^loroe*yl 
s chloroformate (10.4 mL, 95.8 mmol) dropwise. The reaction mixfcre was sirred at 
0=C for 30 minutes, and at room temperature for 18 hours. The reaction nurture was 
then concentrated in vacuo, and the oily residue dissolved in methanol (700 mL) and 
refiuxed for 1hour. The solvent was then removed ft, vacuo, and the crude product 
tn^ted from ethy, acetate (200 mL) and acetone (200 
io dihydrochioride salt of the title compound as a beige soUd (21.3 g, 77.3 mmol 89*). 
mp 164-167°C; 1H NMR (400MHz. DMSO-d 6 ): 8-1.09 (t, 3H, J = 7.6 Hz), 2.92 (q. 
2H . J = 7.3 Hz). 4.26-4.40 (m, 4H). 4.4*4.51 (m. 1H). 7.75 (br s, 1H). 8.01 (br s, 1 H), 
9.39 (br s, 2H>; LRMS {nVz) (TSP*) 240.3 (MH*). 

15 Preparation 2tc) 

q Rhy . M^ fh Y IAaZetidiP V^ n ^ 1 ^ PVra70lft " ?M '' art>OXam 




2 o To a stirring solution of the title compound of Preparation 2(b) (31.1 g, 1 13 mmol) and 
triethylamine (14.1 mL, 102 mmol) in dichloromethane (400 mL) and methanol (400 
mL) at WC was added sodium triacetoxyborohydride (60 g, 282 mmol) in one 
portion. Aoetaldehyde (19 mL, 339 mmol) was then added dropwise over 2 minute^ 
The reaction mixture was then allowed to warm up to room temperature over 30 

25 minutes. The solvent was then removed in vacuo, and the residue partitioned 
between dichloromethane (500 mL) and water (300 mL). The organic layer was 
separated, and the aqueous layer basified with solid sodium bicarbonate and 
extracted with dichloromethane (500 mL) and dichloromethane:methanol (95:5, 500 
mL - 9010 500 mL). The combined organic layers were dried (MgS0 4 ). and 
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concentrated m vacuo. The residue was triturated from hot ethyl acetate, and a* 
solid separated by filtration. The filtrate was concentrated m vacuo, and purrfied by 
Z oLn chromatography with CH 2 C,,MeOH:0.B8NH3 95:5:0.5) to g,ve a 

white solid which was combined with the previous batch to yie.d the Me compound 
(23 3g, 86.8 mmol, 77%): mo 177-179'C; 1H NMR (400MHz, CDCb): 5 = 1.01 ft 3H 
J - 7 3 Hz), 1 -25 (t, aH. J - 7.6 Hz, 2.62 (q, 2H. J = 7.3 Hz), 2.95 (o, 2H. , = 7.8 Hz) 
3 55 (dt 2H. J = 2.0, 6.4 Hz), 3.83 (dt, 2H, J = 2.0, 6.8 Hz), 4.96 (quintet. 1H, J = 7.3 
Hz), 6.13 (br s, 1H), 6.92 (br s, 1H); LRMS (m/z) (TSP + ) 268.3 (MH*). 



io Preparation 2(d) 




is A mixture of the title compound from Preparation 2(c) (22.0 g, 82.3 mmol) and 10% 
palladium on charcoal (2.0 g) in ethanol (500 mL) was hydrogenated at 60 p.s.i. and 
room temperature for 4hours. The reaction mixture was then filtered through Arbocel 
® under nitrogen, and the filtrate was concentrated in vacuo to yield the title 
compound as a cream solid (19.6 g, 82.6 mmol, 100%): mp 155-157-C; 1H NMR 

2D (400MHz, CDCb): 5 = 1.01 (t, 3H, J = 7.2 Hz), 1.13 (t, 3H, J = 7.6 Hz). 2.54 (q. 2H, J 
= 7 8 Hz), 2.59 (q, 2H, J = 7.3 Hz), 3.46 (t 2H. J = 7.8 Hz). 3.77 (t, 2H. J « 7.6 Hz), 
3.93 (br s. 2H), 4.83 (quintet, 1H, J = 7.3 Hz). 5.25 (br s. 1H), 6.64 (br s. 1H); LRMS 
(mvfe) (TSP*) 238.2 (MH*). 



23 PrT PAP 1 * 10 " 2fe * 

^A ^u^3-famino<^rb on V IU5^thvl-H i^thvl-3-azetidinvlVlHHPYraz 

ethoxvnicotinamide 
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L5 



1 1-Carbonyldiknidazole (13.9 g. 85.8 mmol) was added to a suspension of the trtle 
compound from Preparation 1(b) (17.1 g. 81.8 mmol) In ethyl acetate (140 mU) under 
nitrogen, and the reaction mixture was stirred at 45«C for 45 minutes and heated 
under reflux for SO minutes. The reaction mixture was then cooled to room 
temperature and a slurry of the title compound from Preparation 9 (19.4 g, 81.8 
mmol) in ethyl acetate (70 mL) was added. The reaction mixture was then heated 
under reflux for 16hours, after which a precipitate had formed. The suspension was 
cooled to room temperature and the solid removed by filtration. The solid was 
washed with waterrethanol 90:10 and then dried in vacuo to yield the title compound 
as a white solid (24.0 g, 56.0 mmol. 69%): mp 230-233'C; 1H NMR (400MHz, 
CDCI3): 6 = 1.03 (t, 3H, J = 7.3 Hz), 1.20 (t. 3H, J - 7.8 Hz), 1 .57 (t, 3H. J » 7.3 Hz). 
2.60 (s, 3H). 2.62 (q, 2H, J = 6.B Hz), 2.86 (q, 2H. J = 7.3 Hz), 3.53 (t, 2H, J ~ 7.8 
Hz) 3 83 (t, 2H, J = 7.3 Hz), 4.77 (q, 2H. J = 6.8 Hz). 4.99 (quintet, 1H,J» 7.3 Hz), 
5.30 (br s. 1H). 6.74 (br s. 1H). 8.89 (d, 1H. J * 2.4 Hz), 9.02 (d, 1 H, J = 2.4 Hz). 
10.48 (br s, 1H); LRMS (mfc) (TSP*) 429.2 (MH*). 



20 



25 



Example 1A 

*.fS.An B tvl.2.b..to™-3-DVrldi ^ 
PYrazolor4-3-dlDvrimldin-7-one 
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10 



Route A- Potassium .ton* (4-80 g. 34.7 mmol, and ethyl iodide (1.4 mL, 1« 
^ were added to a cioudy solution of me me compound tan P«P«bon 1(1, 

taL » 4S-S0-C for 2.5h. The sofcentwas then removed to vacuo, and the residue 
d^ldl d tehl o ro me Ul an 8 :n 1 e th ano,:a mm0 nia 9 5:5:0.B (50 mL> Tne 
Zon was fUtered, and men punned by column chromatography on --»- 
31. with CH,C b : M eOH: 0 . 8 8NH3 95:5:0.5 to 92:8:1). product was ^tftad 
tan dLpropyletherto yield the tltte compound as white crystal (4.90 g, 11.2 mmcl, 
64%). 

Route B: Cesium carbonate (38.6 g. 119 mmol, was added to a solution of the title 
compound from Preparation 2(e) (26.4 g, 59.3 mmoi) in n-butanol (400 mL) in me 

u presence of powdered 3A molecular sieve. (10 g). Tne reaction mixture was then 
heated to reflux, and 20 mL of solvent removed vfe distillation into a splash trap. 
Refluxing was then continued for 4h, after which the reaction mixture was cooled and 
nmd The filtrate was concentrated ft. vacuo, and then purified by column 
. chromatography on silica gel (eluting with CH 2 Cla:MeOH:0.88NH s 95:5:0.6) to yield a 

M green oil. The crude product was then purified by crystallisation from ethyl acetate, 
to yield the title compound as a white solid (9.00 g, 20.5 mmol. 35%): mp 143.0- 
144 0»C- 1H NMR (400MHz, DMSO-de): 8-1.01 (t, 3H, J = 7.3 Hz), 1.03 (t, 3H, J - 
7 3 Hz) 1.37.(t, 3H, J = 7.8 Hz), 1.49-1.59 (m, 2H). 1.89-1.97 (m, 2H), 2.65 (s. 3H), 
■ 2 66 (q, 2H, J - 7.3 Hz). 3.03 «,, 2H, J = 7.3 Hz). 3.72 (t. 2H, J- 7.8 Hz), 3.90 (t. 2H 

« J = 7.8 Hz). 4.68 (t, 2H, J = 6.B Hz). 5.12-5.19 (m, 1H), 8.85 (d, 1H, J = 2.4 Hz), 9.23 
(d 1 H, J = 2.4 Hz). 10.62 (br S, 1H): LRMS (m*) (TSPl 439.2 (MH*): Anal. Found C, 
63 00; H, 6.92; N, 19.14: Calcdfor CaHaoNeO* C, 63.00; H, 6.90; N. 19.16. 



. f ■ ■ » Prepa ration of Co mpound 1 * - Route B 



PYrazolor4,a-enpvrimf dln-7>one 
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Tr , « stirred suspension ot o-^ceiyi iv i<->-\ . ^ ^ . tA 

mU under nitrogen atmosphere at room temperature was added n-butyl acetate 
Tt 2 1 , 0. 2 1 mL, snowed by potassium ferf-butoxide (14.4 m M ol. 1« m 9 ) asa 
ST— portion. The reacUon was left to s* a, room ten.pera.re for 5 — 
hire being heated to reflux overnight. The reaotion was not complete so further n- 
S H* — ■ 0 « mL, and potassium 0* -Mo, .216 m fl ) 

^ added and tte reason we, heated to reflux for a further 2h. The rea*»n was 
aiiowed to cool to room temperature and then reduced to low voiume (ca 1mL)at 
reduced pressure. The crude concentrate was then diluted with DCM (SO mL) and 
washed with water (60 mL). The bi-phasic mixture was then passed through a pad of 
cellte and the cake was washed with further DCM (50 mL). The two phases were 
men treated with brine (20 mL) and separated. The aqueous phase wasthen 
5 extracted with DCM (3 x 40 mL). The combined organics were then evaporated at 
reduced pressure to afford a dark brown oil that appeared to contain resriuel n- 
butanol The crude residue was triturated with hexane (10 mL) and the resultant tan 
solid isolated by decanting the liquors to afford the title compound, 0.50 g, yield by 
HPLC = 50%. M/Z«439(M+H)*. 

20 

rY «»™i 0 r4.3 -^pYHmidin-7-onB 

25 To a stirred suspension of S-AcetyKAK^aminocarbonyO-S-ethyl-l-CI-ethy^ 
azetidinyO-l^pyrazoM-yn-2-ethoxynicotlnamlde (1.07 g. 2.5 mMol) In *-butanol (10 
mL) under nitrogen atmosphere at room temperature was added *-butyl acetate (7.5 
mMol 0.87 mL) followed by potassium carbonate (7.5 mMol, 1.04mg) as a smgle 
solid portion. The reaction was left to stir at room temperature for 5 minutes before 

30 being heated to reflux for 24 hours. The reaction was allowed to cool to room 
temperature and then reduced to low volume (ca 2 to 3 mL) at reduced pressure. 
The crude concentrate was then diluted with water (20 mL), this aqueous mixture 
was then treated with dilute HCI until P H 7 was attained at which point the rema.n.ng 
solvent was azeotroped out under reduced pressure. The resulting predprtate was 
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cooied and ^ an, the solid product d M to a«ord the «. compound. 1.09 9 . 
yield by HPLC - 81%. UIZ. = 439 (M+H)*. 

' Thus the pro— according to the present invention 0 .e. the hydroxide taping 

S m Pastor the cyclfcaaon of compound ,.,A to .A aa axempWad here. 
£L the des*ed materia, .n .1« yield vmereas the corresponds reaction 
,o sequence in WO 01/27112 provides a yield of 35%. 

MMon*. in accordance v«h the Invention, the intermediate «n*o«i> <W 
. (more particularly (iXA» can be prepared from commercial* availabie star.no 

materials (2-chtoro or 2-hydroxy nicotinic acid) in better yield than the correspond,^ 
is reaction sequence in WO 01/27112. 

More particularly compounds of genera, formula (1A) can be prepared in an overall 
yield of 35% (from the corresponding intermediate compounds (VI) and (XIA)) 
according to the process of the present invention, as opposed to a yield of 9% via the 
20 process detailed in WO 01/271 12. Furthermore, the reaction scheme of the present 
invention is safer and cheaper to operate, and in the case of the process for the 
preparation of intermediates (IX)/(IXA) also involves less steps (and processing t.me). 

,n a preferred aspect compounds of formula (I) and (1A) are prepared from 2-hydroxy 
25 nicotinic acid or 2-chloro nicotinic acid in accordance with Schemes 1 and 2. 

Thus in a preferred aspect of the invention there is provided a process for the 
preparation of a compound of formula (I) and (IA) according to the Scheme 4 as 

hereinbefore detailed. 
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Claims 



1 . A process for the preparation of a compound of general formula (I): 



O 




I 



or a pharmaceutical^ or veterinarily acceptable salt , pro-drug, polymorph 
and/or solvate thereof, wherein 
Q represents O or NR 5 

R 1 represents H, lower alkyl, Het, alkylHet, aryl or alkylaryl (which latter 
five groups are all optionally substituted and/or terminated with one or more 
substituents selected from halo, cyano, nitro, lower alkyl, halo(loweralkyl), 
OR 8 , OC(0)R 7 , C(0)R a , C(0)OR B , C(O)NR 10 R 11 . NR 12 R 13 and SQaNR^R 16 ) 

R 2 represents H, halo, cyano, nitro, OR 8 , OC(0)R 7 . C(0)R 8 , C(0)OR 9 , 
C(O)NR 10 R 11 , NR 12 R 13 , SOaNR^R 18 , tower alkyl, Het, alkylHet, aryl or alkylaryl 
(which latter five groups are all optionally substituted and/or terminated with 
one or more substituents selected from halo, cyano, nitro, lower alkyl, 
halo(loweralkyl). OR 6 , 0C(O)R 7 . C(0)R B . C(0)OR e , C(O)NR 10 R 11 . NR 12 R 13 
and S0 2 NR 1 *R 15 ) 

R 3 represents H, lower alkyl, alkylHet or alkylaryl (which latter three 
groups are all optionally substituted and/or terminated with one or more 
substituents selected from halo, cyano, nitro, lower alkyl, halo(loweralkyi), 
OR 6 . OC(0)R 7 , C(0)R 8 C(0)OR ft , C(O)NR 10 R 1 \ NR 12 R 13 and S02NR 14 R 15 ) 

R 4 represents H, halo, cyano, nitro, halo(loweralkyl), OR 6 , OC(0)R 7 , 
C<0)R B , C(0)OR 9 . C(O)NR 10 R 11 , NR 12 R 13 , NR ,e Y(0)R 17 , N[Y(0)R 17 ] 2 , SOR 18 , 
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SO z R 19 , C(0)AZ, lower alkyl, lower alkenyl, lower alkynyl, Het, alkylHet. aryl, 
alkyteryl (which latter seven groups are all optionally substituted and/or 
terminated with one or more substituents selected from halo, cyano, nitro, 
lower alkyl, halo(loweralkyl), OR 6 . OC(0)R 7 , C(0)R 9 , C(O)0R 9 , C(O)NR 10 R 11 , 
NR 12 R 13 and S0 2 NR U R 1S ) 

Y represents C or S(O) 

A represents lower alkylene 

Z represents OR 6 , halo, Het or aryl (which latter two groups are both 
optionally substituted with one or more substituents selected from halo, cyano. 
nitro. lower alkyl. halo(toweralkyl), OR 6 , OC(0)R 7 . C(0)R 8 , C(0)OR 9 , 
C(O)NR 10 R 11 , NR 12 R 13 and S0 2 NR 14 R 15 ) 

R 10 and R 11 independently represent H or lower alkyl (which latter group 
Is optionally substituted and/or terminated with one or more substituents 
selected from halo, cyano, nitro, lower alkyl, halo(loweralkyl), OR 8 . OC(0)R 7 , 
C(0)R 8 . C(0)OR B . C(O)NR 10a R 11 ". NR ,2 R 13 , SC>2NR 14 R 15 and NR^SCOfeR 21 or 
Het or aryl optionally substituted with one or more of said latter thirteen 
groups) or one of R 10 and R 11 may be lower alkoxy, amino or Het. which latter 
two groups are both optionally substituted with lower alkyl 

R 10a and R 11a independently represent R 10 and R 11 as defined above, 
except that they do not represent groups that include lower alkyl, Het or aryl, 
when these three groups are substituted and/or terminated (as appropriate) by 
one or more substituents that include one or more C(O)NR 10a R 11a and/or 
NR 12 R 13 groups 

R 12 and R 13 independently represent H or lower alkyl (which latter group 
is optionally substituted and/or terminated with one or more substituents 
selected from OR 8 , C<6)OR 9 , C(0)NR 22 R 25 and NR^R 25 ). one of R 12 or R 13 
may be C(0)-lower alkyl or 0(O)Het (in which Het Is optionally substituted with 
lower alkyf). or R 12 and R" together represent C3-7 alkylene (which alkylene 
group is optionally unsaturated, optionally substituted by pne or more lower 
alkyl groups and/or optionally interrupted by O or NR 26 ) 

R 14 and R 16 independently represent H or lower alkyl or R 14 and R ,s , 
together with the nitrogen atom to which they are bound, form a heterocyclic 
ring 



1 0005 1 87i:26-:Apr- 01 j 03:56: | 



/04 '01 14:55 FAX 44 1304 652311 



PFIZER LIMITED 



-» UK PATENT OFFICE @ 049 



PCS22001 FAE_PR0V2 



45 



R 16 and R 17 independently represent H or lower alkyl (which latter group 
is optionally substituted and/or terminated with one or more substituents 
selected from OR 6 , C(0)OR 9 , CCONR^R 23 and NR 24 R«) or one of R 16 and 
R 17 may be Het or aryl. which latter two groups are both optionally substituted 



represent H or lower alkyl 

R 1B and R 19 independently represent lower alkyl 
R 21 represents lower alkyl or aryl 
i o R 28 represents H, lower alkyl, aryl, C(0)R 27 ' or SfOfeR 2 * 

R 27 represents H, lower alkyl or aryl 
R 28 represents lower alkyl or aryl 

Het represents an optionally substituted four- to twelve-membered 
heterocyclic group, which group contains one or more heteroatoms selected 
is from nitrogen, oxygen, sulphur and mixtures thereof 

said process comprising reacting a compound of formula (II), (III), (IV) or (V) in the 
presence of "OR 3 and a hydroxide trapping agent or, alternatively, in the case of 
compounds of formulae (IV) or (V) reacting In the presence of an auxiliary base and a 
20 hydroxide trapping agent (i.e. "OR 3 is substituted by the auxiliary base) 



with lower alkyl 



R 5 , R 6 , R 7 , R 8 , R B . R ,a , R 19 , R 20 . R 22 , R 23 . R M and R : 



Independently 



O 




(II) 



(III) 



25 
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H 2 NOC. 




(IV) 




(V) 



wherein X is a leaving group and Q and R 1 to R 4 are as defined above. 



2. A process for the preparation of a compound of formula (IA): 




10 



(IA) 



said process comprising reacting a compound of formula (IIA). (IHA) or (IVA) 
is respectively 
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in the presence of "OR 3 and a hydroxide trapping agent, or alternatively in the 
case of compounds of formula (IVA) reacting in the presence of a hydroxide 
trapping agent and an auxiliary base, wherein OR 3 in the case of formation of 
compound (IA) and (IVA) is CH 3 (CH 2 ) 3 0- and wherein X In formulae (UA) and 
(IMA) is a leaving group. 
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Abstract 



10 



A process is provided for the preparation of compounds of formula (I) herein 
comprising reading a compound of formuia («>. (.,.). (IV) or (V) in me present of 
OR 3 and a hydroxide trapping agent or in the case of compounds of formula (TV) 
reacting in the presence of an auxiliary base and a hydroxide trapping age* t ( ue 
OR 3 is substituted by the auxiliary base), wherein X is a leavrng group and R to FT 
are as defined. 
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